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(57) ABSTRACT 

A touch-sensing display apparatus including a touchpanel, an 
environmentally sensitive electronic device and an adhesive 
layer is provided. The water/oxygen vapor transmission rate 
of the touchpanel is lower than 10 g/m·day, and the touch 
panel includes a first Substrate, a sensing circuit and at least 
one water/oxygen barrier layer. The first substrate is a first 
flexible Substrate. The sensing circuit and the water/oxygen 
barrier layer are disposed on the first substrate. The environ 
mentally sensitive electronic device includes a second Sub 
strate and a pixel array. The pixel array is disposed on the 
second substrate and between the first substrate and the sec 
ond substrate. The adhesive layer is disposed between the 
touch panel and the environmentally sensitive electronic 
device. Moreover, a fabricating method of the above-men 
tioned touch-sensing display apparatus is also provided. 

23 Claims, 12 Drawing Sheets 
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1. 

TOUCH-SENSING DISPLAY APPARATUS 
AND FABRICATING METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATION 5 

This application claims the priority benefit of Taiwan 
application serial no. 98113195, filed on Apr. 21, 2009. The 
entirety of the above-mentioned patent application is hereby 
incorporated by reference herein and made a part of specifi- 10 
cation. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 15 
The present application relates to a touch-sensing display 

apparatus and a fabricating method thereof, and more particu 
larly to a touch-sensing display apparatus adopting a touch 
barrier panel as a package structure and having a better water/ 
oxygen vapor transmission rate (WVTR/OTR) and a fabri- 20 
cating method thereof. 

2. Description of Related Art 
Input devices of many information products have been 

changed from conventional keyboards and mice to touch 
apparatuses so as to comply with requirements for conve- 25 
nience, miniaturization, and being user-friendly. The touch 
apparatuses can be assembled to various flat panel displays to 
equip the same with functions of both displaying frames and 
inputting information of operation. 
On the other hand, organic light emitting diode (OLED) 30 

refers to a semiconductor device which is capable of convert 
ing electric energy into light energy and has advantages of 
self-luminescence, extra slimness, high contrast, short 
response time (within a few microseconds), significantly 
wide view angle, low power consumption, wide work tem- 35 
perature range, panel flexibility, and so forth. Hence, the 
OLED is frequently applied to a number of electronic prod 
uctS. 

In consideration of the advantages of the touch apparatus 
and the OLED, an OLED touch-sensing display apparatus 40 
formed by integrating the touch apparatus and the OLED can 
be applied in a more extensive manner. Nonetheless, device 
performance of the OLED is decayed by moisture and oxy 
gen, and therefore it is necessary to further package the 
OLED during integration of the OLED and the touch appa- 45 
ratus to prevent entry of moisture and oxygen. In a conven 
tional touch apparatus, a touch structure is formed on a Sub 
strate, while the OLED is formed on another substrate. After 
the two substrates are assembled, the assembled substrates 
are then packaged with use of adhesives. As a result, the 50 
OLED touch-sensing display apparatus inevitably has certain 
thickness. Therefore, issues of miniaturizing the integrated 
OLED touch-sensing display apparatus and furnishing the 
same with advantages of the touch panel and the OLED 
should be resolved for developing the OLED touch-sensing 55 
display apparatus. 

SUMMARY OF THE INVENTION 

A touch-sensing display apparatus is provided in the 60 
present application. A touch panel thereof not only has a 
touch-sensing function, but can also be used as an upper 
package cover for packaging an environmentally sensitive 
electronic device. 
A fabricating method of a touch-sensing display apparatus 65 

is provided in the present application. The touch-sensing 
display apparatus have better water/oxygen blocking ability. 

2 
A touch-sensing display apparatus including a touch panel, 

an environmentally sensitive electronic device, and an adhe 
sive layer is provided. An overall water/oxygen vapor trans 
mission rate (WVTR/OTR) of the touch panel is lower than 
10 g/m·day. Moreover, the touch panel includes a first 
Substrate, a sensing circuit, and at least one water/oxygen 
barrier layer. The first substrate is a first flexible substrate or 
a glass Substrate. The sensing circuit and the water/oxygen 
barrier layer are disposed on the first substrate. The environ 
mentally sensitive electronic device includes a second Sub 
strate, a pixel array, and a display medium. The pixel array 
and the display medium are disposed on the second substrate 
and located between the first substrate and the second sub 
strate. The adhesive layer is adhered between the touch panel 
and the environmentally sensitive electronic device. 
A fabricating method of a touch-sensing display apparatus 

is provided in the present application. In the fabricating 
method, a touchpanel is formed, an environmentally sensitive 
electronic device is formed, and an adhesive layer is formed. 
The method of forming the touchpanel includes the following 
steps. Firstly, a first Substrate is provided. Next, a sensing 
circuit is formed on the first substrate. Thereafter, at least one 
water/oxygen barrier layer is formed on the first substrate. 
Moreover, an adhesive layer is formed between the touch 
panel and the environmentally sensitive electronic device, so 
that the touch panel and the environmentally sensitive elec 
tronic device are connected to complete the touch-sensing 
display apparatus. 

In light of the foregoing, the touch panel in the touch 
sensing display apparatus not only has the touch function but 
can also be adopted as the upper cover for packaging the 
environmentally sensitive electronic device. In addition, the 
touch panel of the present application performs protection 
specifically to the environmentally sensitive electronic 
device, so that the environment electronic device isolates 
water and oxygen which deteriorate the device. 

In order to make the aforementioned and other features and 
advantages of the present application more comprehensible, 
several embodiments accompanied with figures are described 
in detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a 
further understanding of the invention, and are incorporated 
in and constitute a part of this specification. The drawings 
illustrate embodiments of the invention and, together with the 
description, serve to explain the principles of the invention. 

FIG. 1A illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. 

FIG. 1B illustrates a schematic view of a touch-sensing 
display apparatus according to another embodiment of the 
present application. 

FIG. 2 is a flowchart illustrating a fabricating method of the 
touch-sensing display apparatus in FIG. 1A. 

FIG. 3A illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. 

FIG. 3B is a partial schematic top view of a sensing circuit 
of the touch-sensing display apparatus in FIG. 3A. 

FIG. 4 is a flowchart illustrating a fabricating method of the 
touch-sensing display apparatus in FIG. 3A. 

FIG. 5A illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. 
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FIG. 5B is a partial schematic top view of a sensing circuit 
of the touch-sensing display apparatus in FIG. 5A. 

FIG. 6 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. 

FIG. 7 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. 

FIG. 8 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. 

FIG. 9 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. 

DESCRIPTION OF EMBODIMENTS 

FIG. 1A illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. Referring to FIG. 1A, a touch-sensing 
display apparatus 100 of the present application includes a 
Surface capacitive touch panel 110, an environmentally sen 
sitive electronic device 120, and an adhesive layer 130. Par 
ticularly, an overall water/oxygen vapor transmission rate 
(WVTR/OTR) of the surface capacitive touch panel 110 is 
lower than 10 g/m·day. Moreover, in some embodiments, 
the overall WVTR/OTR of the surface capacitive touch panel 
110 is lower than 10° g/m·day preferably. In a preferred 
embodiment the overall WVTR/OTR of the surface capaci 
tive touch panel 110 is lower than 10 g/m·day, for 
example, the overall WVTR/OTR of the surface capacitive 
touchpanel 110 may belower than 10 g/m·day, lower than 
10 g/m·day or lower than 10 g/m·day. 
The surface capacitive touch panel 110 includes a first 

Substrate 111, a touch-sensing conductive layer 112, an elec 
tromagnetic interference (EMI) shielding layer 113, a first 
circuit layer 114, a second circuit layer 115, a functional layer 
116, a first barrier layer R1, a second barrier layer R2, and a 
third barrier layer R3. 

In the surface capacitive touch panel 110 aforementioned, 
the first substrate 111 is a first flexible substrate. Here, the first 
substrate 111 has a first surface 111a and a second surface 
111b which is opposite to the first surface 111a. 
The touch-sensing conductive layer 112, the EMI shielding 

layer 113, the first circuit layer 114, the second circuit layer 
115, the functional layer 116, the first barrier layer R1, the 
second barrier layer R2, and the third barrier layer R3 are 
respectively located on two sides of the first substrate 111. 
The touch-sensing conductive layer 112, the second circuit 

layer 115, the first barrier layer R1, and the functional layer 
116 are located on one side of the first surface 111a of the first 
substrate 111. The touch-sensing conductive layer 112 and 
the second circuit layer 115 are electrically connected. More 
over, the touch-sensing conductive layer 112 and the second 
circuit layer 115 are located on the first surface 111a of the 
first substrate 111. The functional layer 116 covers the touch 
sensing conductive layer 112 and the second circuit layer 115. 
The first barrier layer R1 is disposed between the functional 
layer 116 and the touch-sensing conductive layer 112. 
The EMI shielding layer 113, the first circuit layer 114, the 

second barrier layer R2, and the third barrier layer R3 are 
located on one side of the second surface 111b of the first 
substrate 111. Herein, the EMI shielding layer 113 is dis 
posed between the first substrate 111 and the first circuit layer 
114, and the second barrier layer R2 is disposed between the 
first substrate 111 and the EMI shielding layer 113. The third 
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4 
barrier layer R3 is disposed between the adhesive layer 130 
and the EMI shielding layer 113. 

It should be illustrated that in the present application, dis 
positions of the first barrier layer R1, the second barrier layer 
R2, and the third barrier layer R3 are not necessary. In other 
embodiments, the touch-sensing display apparatus 100 can 
merely include one or two of the first barrier layer R1, the 
second barrier layer R2, and the third barrier layer R3. 
The environmentally sensitive electronic device 120 

includes a second Substrate 122, a pixel array, and a display 
medium 124, for example. The pixel array and the display 
medium 124 are disposed on the second substrate 122 and 
located between the first substrate 111 and the second sub 
strate 122. The adhesive layer 130 is adhered between the 
surface capacitive touch panel 110 and the environmentally 
sensitive electronic device 120. For example, the environ 
mentally sensitive electronic device 120 is an organic light 
emitting diode (OLED) display device, a liquid crystal dis 
play (LCD) device, or an electrophoretic display (EPD) 
device 

Specifically, a material of the first flexible substrate 111 is, 
for example, polyethylene terephthalate (PET), polyethylene 
naphthalate (PEN), polyester (PES), polymethylmethacry 
late (PMMA), polycarbonate (PC), polyimide (PI), or metal 
foil. 

In addition, a material of the touch-sensing conductive 
layer 112 and the EMI shielding layer 113 is an inorganic 
transparent conductive material or an organic transparent 
conductive material, for instance. Furthermore, a material of 
the first circuit layer 114 and the second circuit layer 115 is a 
metal conductive material, for example. 
The functional layer 116, for instance, is an anti-reflection 

layer, an anti-glare layer, an anti-Smudge layer, a hard coating 
layer, or a combination thereof. However, in FIG. 1A, only the 
functional layer 116 is represented. According to different 
functions of film layers, the materials incorporated are also 
different. To give an example, a material of the anti-reflection 
layer is silicon oxide (SiO) or titanium dioxide (TiO). On 
the other hand, a material of the anti-glare layer is SiO, TiO, 
indium oxide (In O), or zinc oxide (ZnO). A material of the 
anti-Smudge layer is a fluorine-containing silicon material, 
for instance. A material of the hard coating layer is SiO, 
tantalum oxide (TaC)), Zirconium oxide (ZrO2), or diamond 
like carbon (DLC). 
The first barrier layer R1, the second barrier layer R2, and 

the third barrier layer R3 are respectively a single layer or 
multiple layers of an organic thin film or an inorganic thin 
film, or a combination thereof. To give an example, the inor 
ganic material includes aluminum oxide (Al2O), silicon 
oxide, (SiO), silicon nitride (SiN), or silicon oxynitride 
(SiO.N.). On the other hand, the organic material includes 
parylene or acrylic. In addition, when the first barrier layer R1 
and the second barrier layer R2 are organic materials, a water 
transmission rate (WVTR) of 10-10 g/m·day is obtained. 
Moreover, in some embodiments, WVTR/OTR of organic 
film is between 1-10 g/m·day preferably. When the first 
barrier layer R1 and the second barrier layer R2 are inorganic 
material, a WVTR/OTR of 10-10 g/m·day is obtained. 

Furthermore, in the present embodiment, the adhesive 
layer 130 is an optical adhesive layer, for instance. Here, a 
surface of the optical adhesive layer 130 is adhered to the 
surface capacitive touchpanel 110, and another surface of the 
optical adhesive layer 130 is adhered to the environmentally 
sensitive electronic device 120. The optical adhesive layer 
130 connects the surface capacitive touch panel 110 and the 
environmentally sensitive electronic device 120 In addition, 
different optical adhesive layers 130 with different refractive 
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indexes can be selected according to actual requirements so as 
to enhance the display quality of the touch-sensing display 
apparatus 100. 

FIG. 1B illustrates a schematic view of a touch-sensing 
display apparatus according to another embodiment of the 
present application. In another embodiment of the present 
application, an adhesive layer 130' of a touch-sensing display 
apparatus 100a includes a sealant 130a and an optical fill 
130b, for example. A material of the optical fill 130b, for 
instance, is a thermo-curable liquid acrylic or an UV-curable 
liquid acrylic. 

In the touch-sensing display apparatus 100a, the sealant 
130a, the surface capacitive touch panel 110, and the envi 
ronmentally sensitive electronic device 120 together enclose 
a space (not shown). Additionally, the optical fill 130b is 
disposed within the space together enclosed by the sealant 
130a, the surface capacitive touch panel 110, and the envi 
ronmentally sensitive electronic device 120. 
The touch-sensing display apparatuses 100 and 100a in the 

above-mentioned embodiments combine the Surface capaci 
tive touch panel 110 and the environmentally sensitive elec 
tronic device 120. Generally, when packaging the environ 
mentally sensitive electronic device 120, an upper cover is 
required conventionally. However, in the aforementioned 
embodiments, the surface capacitive touch panel 110 is 
adopted as the upper cover for packaging the environmentally 
sensitive electronic device 120, so that thicknesses and 
weights of the touch-sensing display apparatuses 100 and 
100a are reduced effectively. In the following, a flowchart is 
used to illustrate a fabricating method of the touch-sensing 
display apparatus 100 in detail. 

FIG. 2 is a flowchart illustrating a fabricating method of the 
touch-sensing display apparatus in FIG. 1A. Referring to 
FIG. 1A and FIG. 2, a fabricating method of the touch 
sensing display apparatus 100 includes step S1 for forming 
the surface capacitive touch panel 110, step S2 for forming 
the environmentally sensitive electronic device 120, and step 
S3 for forming the adhesive layer 130 to adhere adhesive 
materials, so that the surface capacitive touch panel 110 
adheres to the environmentally sensitive electronic device 
120 to complete the touch-sensing display apparatus 100. 

In details, a method of forming the Surface capacitive touch 
panel 110 includes the following steps. Firstly, step S101 is 
performed to form the touch-sensing conductive layer 112 at 
one side of the first substrate 111. Specifically, the touch 
sensing conductive layer 112 can be formed on the first Sur 
face 111a of the first substrate 111. Next, step S102 is carried 
out to form the second circuit layer 115 on the touch-sensing 
conductive layer 112. A method of forming the touch-sensing 
conductive layer 112 and the second circuit layer 115 is 
screen-printing process, inkjet process, photolithographic 
process, or sputtering process, for example. 

Thereafter, step S103 is performed to form a barrier layer 
on the other side of the first substrate 111. That is, the second 
barrier layer R2 is formed on the second surface 111b of the 
first substrate 111. A method of forming the barrier layer, for 
instance, is to perform chemical vapor phase deposition 
(CVD), spraying, flow coating, inkjet printing, or spin coat 
ing with organic materials or perform electron beam evapo 
ration, sputtering, or CVD with inorganic materials. 

Subsequently, step S104 is carried out to form the EMI 
shielding layer 113 on the other side of the first substrate 111. 
That is, the EMI shielding layer 113 is formed at one side of 
the second surface 111b of the first substrate 111 and below 
the barrier layer R2. Step S105 is further performed to form 
the first circuit 114 on the EMI shielding layer 113. 
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6 
Afterwards, step S106 is performed to form the first barrier 

layer R1 on the touch-sensing conductive layer 112 and the 
second circuit layer 115. On the other hand, step S107 is 
executed to form the third barrier layer R3 on the EMI shield 
ing layer 113 and the first circuit layer 114. The method of 
forming the first barrier layer R1 and the third barrier layer R3 
is similar to the method of forming the second barrier layer 
R2. 

Then, step S108 is optionally performed to form the func 
tional layer 116 at one side of the first substrate 111. In the 
present embodiment, the functional layer 116 is formed on 
the first barrier layer R1. A method of forming the functional 
layer 116 includes electron beam evaporation, Sputtering, 
spin coating, dipping, spraying, flow coating, inkjet printing, 
or CVD. 

Finally, the adhering of the adhesive materials in step S3 is 
performed to form the adhesive layer 130 between the surface 
capacitive touch panel 110 and the environmentally sensitive 
electronic device 120, so that the surface capacitive touch 
panel 110 adheres to the environmentally sensitive electronic 
device 120 to complete the touch-sensing display apparatus 
1OO. 

It should be noted that the touch-sensing display appara 
tuses 100 and 100a, and the fabricating method of the touch 
sensing display apparatus 100 are merely exemplary. In other 
words, the present application is not limited thereto. Other 
than the Surface capacitive touch panel above-mentioned, 
embodiments adopting a projected capacitive touch panel or 
a resistive touch panel are illustrated in the following. 

FIG. 3A illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
presentapplication. FIG.3B is a partial schematic top view of 
a sensing circuit of the touch-sensing display apparatus in 
FIG.3A. Herein, FIG.3A is a schematic cross-sectional view 
taken along line c-c' in FIG. 3B. Referring to FIG. 3A and 
FIG.3B, a touch-sensing display apparatus 200 of the present 
application includes a projected capacitive touch panel 210, 
the environmentally sensitive electronic device 120, and the 
adhesive layer 130. An overall water/oxygen blocking ability 
of the projective capacitive touchpanel 210 is lower than 10 
g/m day. In some embodiments, the overall WVTR/OTR of 
the projected capacitive touch panel 210 is lower than 10° 
g/m *day or 10 g/m·day or 10 g/m·day or 10 
g/m day or 10 g/m·day. 

In the touch-sensing display apparatus 200, the projected 
capacitive touchpanel 210 includes the first substrate 111 (the 
first flexible substrate 111), a first touch-sensing conductive 
layer 212, a first circuit layer 213, an electromagnetic inter 
ference (EMI) shielding layer 214, a second touch-sensing 
conductive layer 215, a second circuit layer 216, the func 
tional layer 116, the first barrier layer R1, the second barrier 
layer R2, and the third barrier layer R3. 
The second touch-sensing conductive layer 215, the sec 

ond circuit layer 216, the functional layer 116, and the first 
barrier R1 are located on one side of the first surface 111a of 
the first substrate 111. Here, the second touch-sensing con 
ductive layer 215 has a patterned design. To give an example, 
the second touch-sensing conductive layer 215 has a plurality 
of touchpads 215P, and the second touch-sensing conductive 
layer 215 is electrically connected to the second circuit layer 
216. Moreover, the second touch-sensing conductive layer 
215 and the second circuit layer 216 are located on the first 
surface 111a of the first substrate 111. 
The functional layer 116 covers the second touch-sensing 

conductive layer 215 and the second circuit layer 216. The 
first barrier layer R1 is disposed between the functional layer 
116 and the second touch-sensing conductive layer 215. 
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The first touch-sensing conductive layer 212, the first cir 
cuit layer 213, the EMI shielding layer 214, the second barrier 
layer R2, and the third barrier layer R3 are located on one side 
of the second surface 111b of the first substrate 111. Here, the 

8 
A107 is executed for forming the third barrier layer R3 under 
the EMI shielding layer 214. At this point, the fabrication of 
the projected capacitive touch panel 210 is completed. 

Lastly, the adhering of the adhesive materials in step S3 is 
first touch-sensing conductive layer 212 has a plurality of 5 performed to form the adhesive layer 130 between the pro 
touch pads 212P, for example. The first touch-sensing con 
ductive layer 212 and the first circuit layer 213 are electrically 
connected, and the first touch-sensing conductive layer 212 
and the first circuit layer 213 are located at one side of the 
second surface 111b of the first substrate 111. 
The EMI shielding layer 214 is disposed between the first 

touch-sensing conductive layer 212 and the environmentally 
sensitive electronic device 120. In the present embodiment, 
the EMI shielding layer 214 further includes a ground circuit 
214a and a shielding region 214b. 
The second barrier layer R2 is disposed between the first 

substrate 111 and the EMI shielding layer 214. The third 
barrier layer R3 is disposed between the adhesive layer 130 
and the EMI shielding layer 214. 

Similarly, the touch-sensing display apparatus 200 is 
merely exemplary and the present application does not limit 
the dispositions of the first barrier layer R1, the second barrier 
layer R2, and the third barrier layer R3. In other embodi 
ments, the touch-sensing display apparatus adopting the pro 
jected capacitive touch panel can merely include one or two of 
the first barrier layer R1, the second barrier layer R2, and the 
third barrier layer R3. 

FIG. 4 is a flowchart illustrating a fabricating method of the 
touch-sensing display apparatus in FIG. 3A. Referring to 
FIG. 3A, FIG. 3B, and FIG. 4 simultaneously, generally, a 
fabricating method of the touch-sensing display apparatus 
200 includes step A1 for forming the projected capacitive 
touch panel 210, step S2 for forming the environmentally 
sensitive electronic device 120, and step S3 for forming the 
adhesive layer 130 to adhere the adhesive materials, so that 
the projected capacitive touch panel 210 adheres to the envi 
ronmentally sensitive electronic device 120 to complete the 
touch-sensing display apparatus 200. 

In details, a method of forming the projected capacitive 
touch panel 210 includes the following steps. Firstly, step 
A101 is performed for forming a touch-sensing conductive 
layer on the two sides of the first substrate 111. Specifically, 
the second touch-sensing conductive layer 215 with patterns 
of the touch pads 215P is formed on the first surface 111a of 
the first substrate 111. Also, the first touch-sensing conduc 
tive layer 212 with patterns of the touchpads 212P is formed 
on the second surface 111b of the first substrate 111. A 
method of forming the first touch-sensing conductive layer 
212 and the second touch-sensing conductive layer 215, for 
instance, is spin coating process, laser etching process, pho 
tolithographic process, or sputtering process. 

Next, step A102 is performed for forming the first circuit 
layer 213 on the first touch-sensing conductive layer 212 and 
the second circuit layer 216 on the second touch-sensing 
conductive layer 215. 

Thereafter, step A103 is perform to fabricate the first bar 
rier layer R1 on the second touch-sensing conductive layer 
215 and the second circuit layer 216. Subsequently, step A104 
is carried out to fabricate the functional layer 116 which is 
formed on the first barrier layer R1. 

Afterwards, step A105 is executed for fabricating the sec 
ond barrier layer R2 on the first touch-sensing conductive 
layer 212 and the first circuit layer 213 located on the other 
side (one side of the second surface 111b) of the first substrate 
111. 

Then, step A106 is performed to form the EMI shielding 
layer 214 below the second barrier layer R2. After that, step 
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jected capacitive touch panel 210 and the environmentally 
sensitive electronic device 120, so that the projected capaci 
tive touch panel 210 adheres to the environmentally sensitive 
electronic device 120 to complete the touch-sensing display 
apparatus 200. 

FIG. 5A illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
presentapplication. FIG.5B is a partial schematic top view of 
a sensing circuit of the touch-sensing display apparatus in 
FIG.S.A. 

Referring to FIG.5A and FIG. 5B, a touch-sensing display 
apparatus 300 of the present embodiment includes a projected 
capacitive touch panel 310, the environmentally sensitive 
electronic device 120, and the adhesive layer 130. An overall 
WVTR/OTR of the projected capacitive touch panel 310 is 
lower than 10 g/m·day. Besides, in some embodiments, 
the overall WVTR/OTR of the projective capacitive touch 
panel310 is lowerthan 10 g/m·day. In a preferredembodi 
ment the overall WVTR/OTR of the surface capacitive touch 
panel 110 is lower than 10 g/m·day, for example, the 
overall WVTR/OTR of the surface capacitive touchpanel 110 
may be lower than 10 g/m·day, lower than 10 g/m·day 
or lower than 10 g/m·day. 
The projected capacitive touch panel 310 includes the first 

substrate 111 (the first flexible substrate 111), a first touch 
sensing conductive layer 312, a first circuit layer 313, the EMI 
shielding layer 214, a second touch-sensing conductive layer 
315, a second circuit layer 316, the functional layer 116, the 
first barrier layer R1, the second barrier layer R2, and the third 
barrier layer R3. 

It should be noted that in the projected capacitive touch 
panel 310, the first touch-sensing conductive layer 312, the 
first circuit layer 313, the second touch-sensing conductive 
layer315, the second circuit layer 316, the first barrier R1, and 
the functional layer 116 are all located at one side of the first 
surface 111a of the first substrate 111. 
A sensing circuit of the projected capacitive touch panel 

310 includes the first touch-sensing conductive layer 312, the 
first circuit layer 313, the second touch-sensing conductive 
layer 315, and the second circuit layer 316. Here, the first 
touch-sensing conductive layer 312 has the touch pads 312P 
and the second touch-sensing conductive layer 315 has the 
touchpads 315P. The first touch-sensing conductive layer 312 
and the first circuit layer 313 are electrically connected. The 
second touch-sensing conductive layer 315 and the second 
circuit layer 316 are electrically connected. Moreover, the 
functional layer 116 covers the sensing circuit of the pro 
jected capacitive touch panel 310. Furthermore, the first bar 
rier layer R1 is disposed between the functional layer 116 and 
the sensing circuit aforementioned. 

In the projected capacitive touch panel 310, since the first 
touch-sensing conductive layer 312 and the second touch 
sensing conductive layer 315 are both located at one side of 
the first surface 111a of the first substrate 111, the first sub 
strate 111 further includes a passivation layer P. so that the 
first touch-sensing conductive layer 312 and the second 
touch-sensing conductive layer 315 are insulated. Addition 
ally, in order for the touch pads 315P of the second touch 
sensing conductive layer 315 to be electrically connected, a 
plurality of contact windows W and a plurality of metal lead 
bridges B are formed on the passivation layer P. 
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The EMI shielding layer 214, the second barrier layer R2, 
and the third barrier layer R3 are located on one side of the 
Second Surface 111b of the first Substrate 111. The EMI 
shielding layer 214 is disposed between the first substrate 111 
and the environmentally sensitive electronic device 120. The 
second barrier layer R2 is disposed between the first substrate 
111 and the EMI shielding layer 214. The third barrier layer 
R3 is disposed between the adhesive layer 130 and the EMI 
shielding layer 214. 

FIG. 6 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. Referring to FIG. 6, a touch-sensing dis 
play apparatus 400 of the present application includes a resis 
tive touchpanel 410, the environmentally sensitive electronic 
device 120, and the adhesive layer 130. An overall WVTR/ 
OTR of the resistive touch panel 410 is lower than 10 
g/m·day and preferably lower than 10 g/m·day. In a 
preferred embodiment the overall WVTR/OTR of the surface 
capacitive touch panel 110 is lower than 10 g/m·day, for 
example, the overall WVTR/OTR of the surface capacitive 
touchpanel 110 may belower than 10 g/m·day, lower than 
10 g/m·day or lower than 10 g/m·day. 

In the touch-sensing display apparatus 400, the resistive 
touch panel 410 includes a first flexible substrate 411, a first 
touch-sensing conductive layer 412, a first circuit layer 413, a 
second touch-sensing conductive layer 414, a second circuit 
layer 415, a second flexible substrate 416, the functional layer 
116, the first barrier layer R1, and the second barrier layer R2. 

Here, the first touch-sensing conductive layer 412, the first 
circuit layer 413, the second touch-sensing conductive layer 
414, and the second circuit layer 415 are located between the 
first flexible Substrate 411 and the second flexible substrate 
416. 

Generally, a plurality of spacers 430 and a sealant 440 are 
further included between the first flexible substrate 411 and 
the second flexible substrate 416. Especially, the sealant 440, 
the first touch-sensing conductive layer 412, and the second 
touch-sensing conductive layer 414 together enclose a space 
and the spacers 430 are located therein. 

In the present embodiment, the functional layer 116 covers 
the second flexible substrate 416 and the first barrier layer R1 
is disposed between the second flexible substrate 416 and the 
functional layer 116. In addition, the second barrier layer R2 
is disposed between the first flexible substrate 411 and the 
adhesive layer 130. 
The touch-sensing display apparatuses illustrated in the 

embodiments above-mentioned all adopt a flexible substrate 
as the substrate of the touch panel. However, the present 
application is not limited thereto. In other embodiments, a 
rigid substrate is also used as the Substrate of the touch panel. 
Several exemplary embodiments are described below to illus 
trate in detail. 

FIG. 7 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. Referring to FIG. 7, a touch-sensing dis 
play apparatus 500 of the present embodiment includes a 
surface capacitive touch panel 510, the environmentally sen 
sitive electronic device 120, and the adhesive layer 130. An 
overall WVTR/OTR of the surface capacitive touchpanel 510 
is lower than 10 g/m·day. 
The surface capacitive touch panel 510 includes a first 

substrate 511, an electromagnetic interference (EMI) shield 
ing layer 512, a first circuit layer 513, a touch-sensing con 
ductive layer 514, a second circuit layer 515, and a functional 
layer 516. Particularly, in the surface capacitive touch panel 
510, the first substrate 511 is a rigid substrate such as a glass 
substrate. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

10 
In the surface capacitive touch panel 510, the touch-sens 

ing conductive layer 514, the second circuit layer 515, and the 
functional layer 516 are located at one side of the first sub 
strate 511. On the other hand, the first circuit layer 513 and the 
EMI shielding layer 512 are located at the other side of the 
first substrate 511. Herein, the touch-sensing conductive layer 
514 and the second circuit layer 515 are electrically con 
nected. The functional layer 516 covers the touch-sensing 
conductive layer 514 and the second circuit layer 515. Also, 
the EMI shielding layer 512 is disposed between the first 
substrate 511 and the first circuit layer 513. 
Compared to the touch-sensing display apparatus 100 in 

FIG. 1A, in the touch-sensing display apparatus 500 shown in 
FIG. 7, the first substrate 511 of the surface capacitive touch 
panel 510 applies a rigid substrate such as a glass Substrate. 
Since the glass Substrate has better water/oxygen blocking 
ability, the touch-sensing display apparatus 500 adopting the 
surface capacitive touch panel 510 consequently obtains bet 
ter water/oxygen blocking ability. 

FIG. 8 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
presentapplication. Referring to FIG.3A and FIG.8, a touch 
sensing display apparatus 600 of the present embodiment is a 
projective capacitive touch-sensing display apparatus. How 
ever, a difference between the touch-sensing display appara 
tus 600 and the touch-sensing display apparatus 200 is that the 
touch-sensing display apparatus 600 is a projected capacitive 
touch-sensing display apparatus adopting the rigid Substrate. 
The touch-sensing display apparatus 600 includes a first 

substrate 611, a first touch-sensing conductive layer 612, a 
first circuit layer 613, a second touch-sensing conductive 
layer 614, a second circuit layer 615, a functional layer 616, 
the environmentally sensitive electronic device 120, and the 
adhesive layer 130. 

FIG. 9 illustrates a schematic view of a touch-sensing 
display apparatus according to one embodiment of the 
present application. Referring to FIG. 5A and FIG. 8, simi 
larly, a touch-sensing display apparatus 700 is a projected 
capacitive touch-sensing display apparatus. However, a dif 
ference between the touch-sensing display apparatus 700 and 
the touch-sensing display apparatus 300 is that the touch 
sensing display apparatus 700 is a projected capacitive touch 
sensing display apparatus adopting the rigid substrate. 
The touch-sensing display apparatus 700 includes a first 

substrate 711, the first touch-sensing conductive layer 312, 
the first circuit layer 313, the second touch-sensing conduc 
tive layer 315, the second circuit layer 316, a functional layer 
716, the environmentally sensitive electronic device 120, and 
the adhesive layer 130. 

In Summary, the touch-sensing display apparatus of the 
present application connects the touch panel and the environ 
mentally sensitive electronic device. Thus, the touch panel 
not only has the touch function but can also be used as the 
upper cover for packaging the environmentally sensitive elec 
tronic device. Hence, the touch-sensing display apparatus 
seldom has the problem of being too thick or too heavy. The 
fabricating method of the touch-sensing display apparatus 
integrates the packaging process of the environmentally sen 
sitive electronic device into the manufacture of the touch 
apparatus, thereby reducing the production cost and the fab 
ricating procedure. 

In addition, the touch panel of the present application 
includes the Surface capacitive touch Substrate, the projected 
capacitive touch substrate, and the resistive touch substrate 
while providing the water/oxygen barrier layer to the envi 
ronmentally sensitive electronic device. 
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Although the present application has been described with 
reference to the above embodiments, it will be apparent to one 
of the ordinary skill in the art that modifications to the 
described embodiment may be made without departing from 
the spirit of the invention. Accordingly, the scope of the 
invention will be defined by the attached claims not by the 
above detailed descriptions. 

What is claimed is: 
1. A touch-sensing display apparatus, comprising: 
a Surface capacitive touch panel, wherein an overall water/ 

oxygen vaportransmission rate (WVTR/OTR) thereof is 
lower than 10-1 g/m2*day, and the surface capacitive 
touch panel comprises: 
a first substrate, being a first flexible substrate; and 
a sensing circuit, disposed on the first Substrate, com 

prising: 
a first circuit layer; 
a second circuit layer, and 
a touch-sensing conductive layer, electrically con 

nected to the second circuit layer, wherein the first 
circuit layer is located at one side of the first sub 
strate, and the second circuit layer and the touch 
sensing conductive layer are located at the other 
side of the first substrate; 

a functional layer, covering the touch-sensing conductive 
layer and the second circuit layer; 

a first barrier layer, disposed between the functional layer 
and the touch-sensing conductive layer, 

a second barrier layer, disposed between the first substrate 
and the first circuit layer; 

an environmentally sensitive electronic device, compris 
1ng: 
a second Substrate; and 
a pixel array and a display medium, disposed on the 

second substrate and located between the first sub 
strate and the second Substrate; and 

an adhesive layer, adhered between the touchpanel and the 
environmentally sensitive electronic device. 

2. The touch-sensing display apparatus as claimed in claim 
1, further comprising an electromagnetic interference (EMI) 
shielding layer disposed between the first substrate and the 
first circuit layer. 

3. The touch-sensing display apparatus as claimed in claim 
2, wherein the second barrier layer is disposed between the 
first substrate and the EMI shielding layer. 

4. The touch-sensing display apparatus as claimed in claim 
2, further comprising a third barrier layer disposed between 
the adhesive layer and the EMI shielding layer. 

5. The touch-sensing display apparatus as claimed in claim 
1, wherein the overall WVTR/OTR of the touchpanel is lower 
than 10 g/m·day. 

6. The touch-sensing display apparatus as claimed in claim 
1, wherein the overall WVTR/OTR of the touchpanel is lower 
than 10 g/m·day. 

7. The touch-sensing display apparatus as claimed in claim 
1, wherein the overall WVTR/OTR of the touchpanel is lower 
than 10 g/m·day. 

8. The touch-sensing display apparatus as claimed in claim 
1, wherein the overall WVTR/OTR of the touchpanel is lower 
than 10 g/m·day. 

9. The touch-sensing display apparatus as claimed in claim 
1, wherein the overall WVTR/OTR of the touchpanel is lower 
than 10 g/m·day. 

10. The touch-sensing display apparatus as claimed in 
claim 1, wherein the environmentally sensitive electronic 
device comprises an organic light emitting diode (OLED) 
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display device, a liquid crystal display (LCD) device, or an 
electrophoretic display device. 

11. A touch-sensing display apparatus, comprising: 
a projected capacitive touch panel, wherein an overall 

water/oxygen vapor transmission rate (WVTR/OTR) 
thereof is lower than 10-1 g/m2*day, and the projected 
capacitive touch panel comprises: 

a first substrate, being a first flexible substrate; and 
a sensing circuit, disposed on the first Substrate, compris 

ing: 
a first circuit layer; 
a first touch-sensing conductive layer, electrically con 

nected to the first circuit layer; 
a second circuit layer; and 
a second touch-sensing conductive layer, electrically 

connected to the second circuit layer, wherein the first 
circuit layer and the first touch-sensing conductive 
layer are located at one side of the first substrate while 
the second circuit layer and the second touch-sensing 
conductive layer are located at the other side of the 
first substrate; 

a functional layer, covering the second touch-sensing con 
ductive layer and the second circuit layer, 

a first barrier layer, disposed between the functional layer 
and the second touch-sensing conductive layer; 

a second barrier layer, 
an environmentally sensitive electronic device, compris 

ing: 
a second Substrate; and 
a pixel array and a display medium, disposed on the 

second substrate and located between the first sub 
strate and the second substrate; and 

an adhesive layer, adhered between the touch panel and the 
environmentally sensitive electronic device, wherein the 
second barrier layer is disposed between the first sub 
strate and the adhesive layer. 

12. The touch-sensing display apparatus as claimed in 
claim 11, further comprising an electromagnetic interference 
(EMI) shielding layer disposed between the first touch-sens 
ing conductive layer and the environmentally sensitive elec 
tronic device. 

13. The touch-sensing display apparatus as claimed in 
claim 12, wherein the second barrier layer is disposed 
between the first touch-sensing conductive layer and the EMI 
shielding layer. 

14. The touch-sensing display apparatus as claimed in 
claim 12, further comprising a third barrier layer disposed 
between the adhesive layer and the EMI shielding layer. 

15. A touch-sensing display apparatus, comprising: 
a projected capacitive touch panel, wherein an overall 

water/oxygen vapor transmission rate (WVTR/OTR) 
thereof is lower than 10-1 g/m2*day, and the projected 
capacitive touch panel comprises: 

a first substrate, being a first flexible substrate; and 
a sensing circuit, disposed on the first Substrate, compris 

ing: 
a first circuit layer; 
a first touch-sensing conductive layer, electrically con 

nected to the first circuit layer; 
a second circuit layer; and 
a second touch-sensing conductive layer, electrically 

connected to the second circuit layer, wherein the first 
circuit layer, the first touch-sensing conductive layer, 
the second circuit layer, and the second touch-sensing 
conductive layer are located at one side of the first 
substrate; 

a functional layer, covering the sensing circuit; 
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a first barrier layer, disposed between the functional layer 
and the sensing circuit; 

a second barrier layer; 
an environmentally sensitive electronic device, compris 

ing: 
a second Substrate; and 
a pixel array and a display medium, disposed on the 

second substrate and located between the first sub 
strate and the second Substrate; and 

an adhesive layer, adhered between the touchpanel and the 
environmentally sensitive electronic device, wherein the 
second barrier layer is disposed between the first sub 
strate and the adhesive layer. 

16. The touch-sensing display apparatus as claimed in 
claim 15, further comprising an electromagnetic interference 
(EMI) shielding layer disposed between the first substrate and 
the environmentally sensitive electronic device. 

17. The touch-sensing display apparatus as claimed in 
claim 16, wherein the second barrier layer is disposed 
between the first substrate and the EMI shielding layer. 

18. The touch-sensing display apparatus as claimed in 
claim 16, further comprising a third barrier layer disposed 
between the adhesive layer and the EMI shielding layer. 

19. A touch-sensing display apparatus, comprising: 
a resistive touch panel, wherein an overall water/oxygen 

vapor transmission rate (WVTR/OTR) thereof is lower 
than 10-1 g/m2 day, and the resistive touch panel com 
prises: 
a first substrate, being a first flexible substrate; 
a second flexible substrate; and 
a sensing circuit, disposed on the first Substrate, com 

prising: 
a first circuit layer; 
a first touch-sensing conductive layer, electrically 

connected to the first circuit layer; 
a second circuit layer, and 
a second touch-sensing conductive layer, electrically 

connected to the second circuit layer, wherein the 
first circuit layer, the first touch-sensing conductive 
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layer, the second circuit layer, and the second 
touch-sensing conductive layer are located 
between the first flexible substrate and the second 
flexible substrate; 

a functional layer, covering the second flexible Substrate; 
a first barrier layer, disposed between the second flexible 

substrate and the functional layer; 
a second barrier layer, 
an environmentally sensitive electronic device, compris 

ing: 
a second Substrate; and 
a pixel array and a display medium, disposed on the 

second substrate and located between the first sub 
strate and the second Substrate; and 

an adhesive layer, adhered between the touch panel and the 
environmentally sensitive electronic device, wherein the 
second barrier layer is disposed between the first sub 
strate and the adhesive layer. 

20. The touch-sensing display apparatus as claimed in 
claim 19, wherein the second barrier layer is disposed 
between the first flexible substrate and the adhesive layer. 

21. The touch-sensing display apparatus as claimed in 
claim 1, wherein the adhesive layer comprises an optical 
adhesive layer and one surface of the optical adhesive layer is 
adhered to the touch panel while the other surface is adhered 
to the environmentally sensitive electronic device. 

22. The touch-sensing display apparatus as claimed in 
claim 1, wherein the adhesive layer comprises a sealant, and 
the sealant, the touchpanel, and the environmentally sensitive 
electronic device together enclose a space. 

23. The touch-sensing display apparatus as claimed in 
claim 22, wherein the adhesive layer further comprises an 
optical fill, disposed within the space formed by the sealant, 
the touch panel, and the environmentally sensitive electronic 
device. 


